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GROUND WATER INVESTIGATION OF THE 
MOUNTAIN HOME YLA'l'EAU , IDAHO 

INTRODUCTION 

Purpose and Objectives 

On May 7 ,  1981, a 128 square mile area northwest of 

Mountain Home was designated as the Cinder Cone B u t t e  

C r i t i c a l  Grouna Water A r e a  (c .G.w.A)  . T l l i s  declaration w a s  

the response by the Director of the Idaho Department of 

Water Resources ( I D W R )  t o  declining ground water levels and 

a possibly over-appropriated system. 

This study was i n i t i a t e d  on May 19, 1981 t o  review the 

hydrogeology of a larger area including ana surrounaing the 

Cinder Cone Butte C.G.W.A.  and t o  develop a water budget for 

the combined areas.  The resu l t s  of the study w i l l  be used 

ta modify t-he boundaries of the C . G . W . A . ,  i f  warranted, and 

develop recommendations for  management of the  region' s 

ground water resource. 

The objectives of the study are: 

1) Determine the recharge fo r  the study area ,  

2 )  Determine the a q ~ l i E e r t s )  and ground water move- 

ment for the study area, 

3 )  Determine the net  w i t h d r a w a l  from exis t ing  devel- 

opment and the po ten t i a l  net  withdrawal from the 

study area by water r igh t  permits and appl icat ions 

for ground water development projects ,  



4 )  Propose changes i n  the  C . G  .W.A.  b o u n d a r i e s ,  i f  

w a r r a n t e d ,  a n d  

5 )  Recommend management provis ions  such a s  w e l l  spacing, 

c a s i n g  requi rements .  

~ e s c r i p t i o n  of t h e  Study Area 

Located i n  southwestern Idaho ( F i g u r e  l ) ,  much of t h e  

s t u d y  a r e a  is p a r t  of a  g e n e r a l l y  broad, f l a t  p l a t e a u  which 

slopes g e n t l y  t o w a r d s  tho southwest- T h e  plateau i s  broken 

by v o l c a n i c  s t r u c t u r e s  --- c r a t e r  r i n g s ,  c i n d e r  cones ,  and 

s h i e l d  volcanoes.  The nor thern  boundary of Vne s t u d y  a r e a  

i s  formed by t h e  Danskin Mountains wh i l e  the s o u t h e r n  boun- 

da ry  i s  t h e  r i m  of t h e  Snake River  Canyon ( F i g u r e  2 ) .  Local 

ground w a L t j r  c o n d i t i o n s  w i t h i n  the canyon along the river 

a r e  no t  addressed by this s tudy.  The e a s t e r n  boundary of 

t h e  s tudy  a r e a  was s e l e c t e d  t o  inc lude  e s s e n t i a l l y  all of  

t h e  p la t eau  e a s t  of Mountain Home which c o u l d  be cons ide red  

t o  have a source  of recharge  s i m i l a r  to  a r e a s  t o  t h e  west .  

The boundary i s  a  topographic d i v i d e  runn ing  g e n e r a l l y  

north-south approximately one m i l e  e a s t  of Reverse .  The 

northwestern boundary was s i m i l a r l y  c h o s e n  t o  i n c l u d e  a r e a s  

w h e r e  t he  ground water  recharqe i s  c o n s i d e r e d  to  be a  common 

source (F igure  2 ) .  T r i b u t a r i e s  of I n d i a n  Creek which f low 

westward t o  the  Borse R ive r  were exc luded.  

T h e  s tudy a r e a  v a r i e s  i n  e l e v a t i o n  from 6694 f e e t  a t  

Danskin Peak t o  about  2330 f e e t  near the Snake R i v e r ,  A l l  

streams d r a i n i n g  t h e  p l a t e a u  a r e  ephemera l ,  f l owing  s o u t h  

toward the  Snake R ive r .  The l a r g e r  streams d r a i n i n g  t h e  



F i g u r e  I .  Study A r e a  L o c a t i o n  
-3- 





Danskin Mountains a re  fed  by springs i n  the T e r t i a r y  vol- 

c a n i c ~  and Cretaceous g ran i t e s .  Characterized by h o t ,  dry 

summers and cold winters ,  the cl imate of the  p l a t e a u  is 

semi-arid. Average annual p rec ip i ta t ion  ranges from nine 

inches on the plateau to  about 23  inches i n  the mountains. 

Previous Studies 

Two s tudies  were made by Ralston and Chapman (1968 and 

1970) before the  majori ty of ground water development took 

place .  Those s tud ies  found t h a t  recharge t o  t h e  ground 

water system i n  the eas te rn  portion 01 the Mvuntain Home 

Plateau is  l imited due t o  low amounts of p r e c i p i t a t i o n ,  

r e l a t i v e l y  impermeable mater ia l  i n  the  area of most p rec ip i -  

t a t i o n ,  and high evapotranspirat ion r a t e s .  The au thors  f u r t h e r  

s t a t e :  "The lack of evidence of recharge and discharge i n  

t he  a rea  indicates  a very l imi ted resource." 

B y  1977, development of the ground water resource had 

caused water l eve l s  to  dec l ine  i n  areas south and west of 

Mountain Home (Young, 1977) .  The conclusion was drawn tha t  

addi t iona l  large  s ca l e  ground water development would 

pr  ubdbly r e s u l t  i n  economical Ly pro2lib.i t i v e  pumping l i f t s  

o r  excessive uses of energy t o  l i f t  the  water. No es t imate  

was made of the  volume of recharge t o  the ground wa te r  

sys tern. 



Geology 

The major geologic uni t s  i n  the Mountain Home Plateau 

are:  1) alluvium and younger terrace g rave l s ,  2 )  Snake 

River CJsoup, 3 )  Idaho Group, 4 )  Idavada Volcanics, and 

5 )  Idaho Batholith. A description of each geologic u n i t  

and i t s  water bearing charac ter i s t ic  is l i s t e d  i n  Table 1 

(Young, 1977). The a rea l  extent of the geologic  un i t s  and 

the location of the hydrogeologic cross sec t ions  are  shown 

i n  Figure 3 .  

The cross sect ions,  based on well l o g s ,  show t h a t  the 

basa l t s  are  considerably thicker i n  the nor thern  sec t ion  of 

the skudy area (Figures 4 A - 4 D ) .  The b a s a l t s  of the  Bruneau 

Formation thin rapidly t o  the east  ( c r o s s  sec t ion  A )  and 

t o  the south (cross  sections B, C, & D ) .  Two paral le l .  

northwest trending f a u l t s  cut through t h e  a rea  (Bond, 1978).  

An apparent third f a u l t ,  trending e a s t  from Cinder Cone 

Butte, b isec ts  one of the northwest f a u l t s  near C l e f t .  

Several volcanic s t ruc tures  are present  on the  plateau 

including Crater Rings, Cinder Cone But t e ,  and Lockman 

Butte. 

A deeper ground water systern may e x i s t  below the Glenns 

F e r r y  Formation. Grav i ty  da ta  i n d i c a t c  t h a t  there m a y  he 

10,000 f e e t  of material  above the basement complex  i ill, 

1963). If a system e x i s t s ,  ar tesian p r e s s u r e  may be g r e a t  

enough to allow development (pumping) f o r  i r r i g a t i o n .  Maximum 



TABLE 1. Descr ip t ion and Water-Bearing Character ls t lcs  o f  Geologic b i t s  i n  t h e  Mountain Home Plateau Area (Young, 1977) 
-- 

P e r  i od Epoch Geologic Uni t  Descr 1 p t  I on Water-Bearing Characteristics 

Quaternary Holocene A1 uvlum Unconsolidated clay, s l l t ,  sand, 
and gravel occurr ing beneath f l o d  
p la ins of b l s e  and Snake Rivers. 
Crops out in  narrow b e l t s  along major 
t r i b u t a r i e s  and I n  a broad bit near 
Mountain Home. Thickness probably does 
nat  excegl 70 f t .  

Hydrau I i c  conduct i v l t y  general l y  
high: however, because of thinness 
and i r r q u l a r l ? ,  of b e d s ,  y l e l  d s  t o  
we1 Is  are general l y  smal I t o  maderate. 
Most important a l o q  Boise River  f l ood  
p l a l n  where we1 1 y ie lds  of 2,500 ga l /m i i  
a re  raported. 

Holocene end 
Pleistocene 

Basalt  of 
Snake R I ver 
G r ~ u p  

Vesicular o l i v i n e  basalt ,  I i g h t  t o  
dark gray, l r r g u l a r  t o  columnar 
jo in t ing.  Crops ou t  on mu& of Mountaln 
Hane plateau and i n  Boi se V e l  ley. In ter -  
calated I n  places w i t h  older te r race  
gravels. Thicknass of f l o ~  probably 
does not exceed 550 ft. 

Hydraulic conduct i v l t y  va r i  &I ie. 
Where saturated, reported we1 I 
y ie lds  range f ran 20 t o  3,100 g a l h i n ;  
howev3r, the basal t  I s  above water 
tab le  i n  most of study area. 

Pleistocene Older Terrace 
Grsvel 

Unconsol ldated clay, sand, and f i n e  t o  
coarse gravel. Occurs on1 y I n  western 
p a r t  of s t ~ d y  area where t h  kkness doas 
not  excea  150 ft. 

H y c k a ~ i i c  conduct i v l t y  general l y  high. 
Reported we1 l y i e l d s  range f ran  20 t o  
2,700 gal/mln. 

Quaternary 
and 
T e r t i a r y  

I 
4 
I 

Pleistocene 
ind Pliocene 

l daho Group; 
un3 i f  feren- 
t iated 

Hydraul i c  conduct i v i t y  general l y  h l h. 
Reported wet I y i e l d s  r m g e  f ran  15 yo 
3,000 gal/mln. 

Poorly t o  we1 I - s t r a t  i f  1 ed f l uvi  al and 
lake depos 1 t s  o f  unconso l i dated t o  
consolidated s l  It, sand, ana gravel, 
w i t h  layers of ash and in terca lated 
basa l t i c  lava flows. Thickness 
unknown. 

Quaternary Pleistocene Bruneau 
Format ion of  
I&ho Group 

lnc 1 udes fan depostts cons 1st lng large1 y 
o f  coarse sands der i  ved fran decayed 
g r a n i t i c  rocks. Thickness of  fan deposits 
d m  not  exced 300 ft. Also Includes 
vesicular o l l v l n e  basalt ,  dark gray t o  
b lack, wea-hers t o  reddl  sh-gray-brown. 
Thickness of basa l t i c  flows I s  about 
800 ft. I n  study area. Uni t  a lso includes 
de t r  i t a l  materi al , doml nated by mass1 ve 
lake beds of whiteweathering f l n e  s i l t ,  
clay, diatomite, and minor amounts of 
sand. 

Fan deposi t s  a r e  general l y  above water 
tab le. Basalt  canposes pr 1 ncl  pa l 
aqui fer  i n  Mountain Hcme area. Reported 
we! I y i e l d s  f r a n  basalt  range f ran  10 
t o  3,500 gal/mln. Detr i  tar materi at 
general l y  has low hydraul ic  conduct lv l fy.  

Poor1 y consol idated detr  l tat materi al and 
minor flows of o l i v i n e  basat .  Includes 
lake and stream deposits consisting of 
massive st I t  layers, cemerrted sand beds, 
t h i n  beds of dark clay, o l i , fe  s l l t ,  and 
g r a n l t i c  sand and f i n e  pebble gravel. 
Maximum thickness i s  about 2,000 f t .  

Hydraul ic conduct iv i ty  general l y  low. 
Reported we1 l y i el ds r a g e  f ran  3 t o  
350 gal/mln. 

Quaternary 
and 
T e r t  i at- y 

F le i s toce ie  
2nd P I  iocene 

Glenns Fer-y 
Fcrmat ion of 
Idaho Group 

Hydrau I i c  conduct I v l l y  vari d, le. lcavada 
Vc lcanlcs 

$1 I ic ic  latite; chlefly thick layers of 
d e v i t r i f i e d  welded t u f f ,  but includes m e  
v i t r i c  t u f f  and lava f lorn. Maximum t h k k -  
ness i s  a b ~ u t  2,000 ft. 

Tert I wy Piocene 

Hydraulic conductlvi?, low. Yie lds 
t o  we1 Is smal I. 

Cretaceous l Caho 
Batho I 1 t h  

@ a r t r  monzonite and grancdior l te, l i g h t  
t o  medium gray. 
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thickness of the Glenns Ferry Formation i s  2,000 f e e t  w i t h  

300 L o  1100 feet of basal t  above it. 

Aquifer Description 

I n  addition to  the possible aquifer below t h e  Glenns 

Ferry Formation, there a r e  two main aquifers in the M o u n t a i n  

Home study area: 1) a shallow, perched system beneath 

~ o u n t a i n  Home and 2 )  a deeper, regional system. T h e  

perched system u n d e r l i e s  approximately 38,000 acres as 

mapped by Youny (1977) ( ~ i g u r e  5 ) .  For the  most p a r t ,  

ground water i n  the perched system is i n  the clay, s i l t ,  

sand, and gravel layers of the Quaternary Alluvium. Basa l t s  

of the Snake River Group and basa l t s  and fan depos i t s  of the 

BL urienu Formiltion beneath the a1 1 uvium also contain qround 

water from the perched system. Depth to water i n  the 

shallow system can be less  than 10 f e e t  but  varies con- 

siderably along the l imi t s  of the perched system as the 

water moves ver t ica l ly  down t o  the regional system. 

Recharge to  the perched system occurs from both Rat t le -  

snake and Canyon Creeks as w e l l  as seepage from Mountain 

Home Reservoir and the canals and l a t e r a l s  tha t  d i s t r i b u t e  

the water. I t  has b e e n  estimated by the Mountain Home 

Irr igat ion Dis t r i c t  tha t  it  takes a diversion t o  the r e se rvo i r  

of approxlmately 2 8  cfs to  m a i n t a i n  the reservoir at  F i l l 1  

stage with no releases (Charles Cook, personal comnunicat ion) . 
Natural discharge from the perched system occurs mainly 

as downward percolation t o  the regional system and as spring 

flow a t  Rattlesnake S p r i n g  near the Snake River Canyon r i m .  
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m e  amount of flow from the spring i s  not  known. There has  

been some development of the perched system a s  a domestic 

supply and for small i r r iga t ion  uses ( l e s s  than 40 a c r e s ) .  

T h e  deeper, regional aquifer  supplies ground water t o  

the l a r g e  i r r iga t ion  wells and municipal wells f o r  Mountain 

Home and the A i r  Force base. The major rock types a r e  

b a s a l t s  of the Bruneau Formation, Idaho Group and poorly 

consolidated d e t r i t a l  material and minor basa l t  flows of t h e  

i;lenns Ferry Formation, Idaho Group. Well y i e l d s  from the 

h a s a l t s  (Bruneau Formation) range from 1 0  t o  3500 gpm. The 

range of the well yields for t h e  Glenns Ferry Formation i s  

three t o  350 gpm. The Bruneau Formation t h i n s  r a p i d l y  towards 

the e a s t  where the Glenns Ferry Formation becomes the major 

source of ground water. 

Recharge t o  the regional system occurs as downward 

percolation of prec ip i ta t ion  t h a t  f a l l s  on the  mountains, 

lusses from intermittent e t r c a m  flows, and from d o w n w a r d  

from the perched system. Some of t h e  precipi-  

t a t i o n  fa l l ing  on areas having l i t t le s o i l  cover probably 

a l so  reaches the aquifer. 

  is charge from the regional system occurs  as spr ing  flow, 

underflow to the Sriake River, and pumpage. Young (1377) 

estimated tha t  3000 acre- f t /yr  are discharged through four 

springs in  the Snake River Canyon; o n e  of the springs i s  

west of the study area.  Pumpage for i r r i g a t i o n  is  the  

largest  discharge from the regional a q u i f e r  system. 



Data C ~ l l e ~ t i ~ n  

Ground water level data collected by the U.S. Geological 

sclrvey for the 1976-77 study, i n  addition to the observation 

well da ta ,  were supplemented by a mass measurement i n  the f a l l  

of 1981. The locations of wells measured i n  1981 a r e  shown 

i n  Figure 6.  I n  addition t o  the mass measurement, several  

wells were measured periodical ly  t o  help determine t h e  

amount and location of recharge. 

A s ta f f  gage was i n s t a l l e i l  on Canyon Creek above thc 

bridge on Foothil l  Road ( T .  2s. R. 6E .  See. 11) . Measure- 

ments of Canyon Creek a t  the old U. S. Highway 30 bridge were 

made t o  determine channel loss between Foothi l l  Road and the 

highway. 

Direction of Ground Water Flow 

Contour maps of the regional ground water system for the 

f a l l  of 1976 and 1981 a r e  shown in  Figures 7 and 8. The 

direct ion of ground water flow i s  perpendicular t o  the con- 

tour l ines .  I n  general, the d i rec t ion  of flow is  towards 

the southwest with a southern component i n  the southeast and  

a western componerit in the northwest. Low pcrmcability along 

the apparent east-west trending f a u l t  through Clef t  l i m i t s  

the flow toward the north. The ground water elevation is 70 

t o  165 fee t  higher on the south s ide of the f a u l t .  Due t o  a 

greater number of wells i n  the Cinder Cone B u t t e  area now t h a n  

i n  1976, the e f fec t s  of t h e  fault a re  mure r ead i ly  v i s ib le -  

The direct ion of flow in the  perched ground water system 

i s  towards the southwest (Figures 9 and 10) .  Note the change 



Qoo 
LIMITS OF PERCHED 
SYSTEM AS MAPPED 

oJ BY YOUNG- 1977 

0 1 2 3 4 Miles 



LIMITS O F  PERCHED 
SYSTEM A S  MAPPED 

0) BY YOUNG-  1977 



in t h e  3200 foot  contour between 1976 and 1981. This change 

i s  i n  response t o  development uf the perched systein as a 

domes t ic  supply of Water. 

Water Level  Fluctuations 

In general ,  a  ground water system can be considered 

i n  equi l ibr ium when discharge from, recharge t o ,  and t h e  

volume i n  storage remain constant .  When development occurs,  

t h e  equi l ibr ium i s  changed. The d i r e c t i o n  of the change 

depends on the  type of development; if su r f ace  w a t e r  i r r i g a -  

t i o n  i s  s t a r t e d ,  more water is made a v a i l a b l e  for recharge 

and wate r  l eve l s  r i s e .  But if pumpage from the  ground water  

system occurs, water is taken from s t o r a g e  and wa te r  l e v e l s  

w i l l  dec l ine .  Natural discharge from the system m a y  Increase  

in response t o  recharge and may decrease with pumpage. When 

development reaches the  new l e v e l ,  t he  system w i l l  reach a 

n e w  equil i hri  11m nr steady s t a t e  condi t ion .  Water l e v e l  

f l uc tua t ions  provide an ind ica t ion  of how the ground water 

system i s  react ing t o  changes i n  recharge ,  d i s c h a r g e ,  and 

pumping - 
There are 15  observation wel l s  of the U S G S  - IDWR network 

ill the study area. Two other observa t ion  wells have been  

discontinued. Twelve wells have long term r e c o r d s  (1967 t o  

present) while records for  the f i v e  remaining w e l l s  began i n  

1976. Depth t o  water ranges from less than t h r e e  f e e t  

(perched system) t o  over 487 f e e t  ( r e g i o n a l  sys t em) .  Loca- 

t ions  of these  wells  a r e  shown in Figure 6 and t h e  hydrographs 

are plotted i n  Figures 11 through 1 7 .  



Four of t h e  w e l l s  do not  show s i g n s  of d e c l i n e .  Two  

(T.15. R . 4 E ,  SeC. lODAD1 and T.4S. R.3E. Sec.  29001) are 

s t a b l e  (F igu re s  12 and 1 5 ) .  One ( F i g u r e  11) h a s  r i s e n  Erorn 

488 f e e t  i n  1967 t o  482 f e e t  i n  1981 ( T , ~ S .  R . 4 E .  Sec. 

3 0 ~ ~ ~ 1 1 ,  whi le  t h e  f o u r t h  ( ~ i g u r e  1 3 )  took  s e v e r a l  years  to 

r e c o v e r  from t e s t  pumping i n  1973 (T. 2s .  R.6E. Sec .  11DACl) . 
Decl ines  i n  Yne remaining o b s e r v a t i o n  w e l l s  h a v e  va r i ed  

from l e s s  than one f o o t  to  ove r  35 f e e t .  The ground  w a t e r  

l e v e l  i n  we l l  T.2S. R.4E. Sec.  9DDD2 r o s e  seven fee t  from 1960  

through 1977 ( ~ i g u r e  11)- T h e  u p w a r d  trend then reversed and 

t h e  wate r  l e v e l  ha s  d e c l i n e d  t o  the 1960 l e v e l  o v e r  t h e  l a s t  

f i v e  yea r s .  Well T .  2s .  R. 5E. Sec.  26BDB1, l o c a t e d  no r thwes t  

o f  Mountain Home, has  d e c l i n e d  one-half  f o o t  s i n c e  1976  

( F i g u r e  1 2 ) .  An upward t r e n d  i n  w e l l  T.2S. R.5E. Sec. 36 

BBBl  r eve r sed  du r ing  t h e  w i n t e r  of 1977 and d e c l i n e d  a lmos t  

two f e e t  by September 1981 ( F i g u r e  1 2 ) .  The hydroyraph of 

domest ic  wel l  T.3S. R. 5 E .  Sec. 7BDD1 shows a s t e a d y  d e c l i n e  

from J u l y  through J a n u a r y  ( F i g u r e  1 3 ) .  The w a t e r  Level 

r i s e s  on ly  s l i g h t l y ,  i f  a t  a l l ,  d u r i n g  t h e  s p r i n g .  Th i s  indi- 

cates l i t t l e  ur no recharge to the ground w a t e r  system i n  

t h i s  a r e a .  Well T.3S. R. 6E .  Sec.  13BBA1 i s  i n  the perched  

systeln no r th  of Mountain Horne and h a s  d e c l i n e d  ove r  30 f e e t  

s i n c e  1976 ( ~ i g u r e  1 4 ) .  The w a t e r  l e v e l  d e c l i n e s  froin March 

through September i n  r e sponse  t o  pumpage i n  the a r e a ,  and 

recovery  I n  t h e  w e l l  o c c u r s  d u r i n g  the w i n t e r .  A Sha l low 

we l l  used a s  a domest ic  s o u r c e  of wa te r  i n  the l a t e  1 9 6 0 ' s  

shows a s i m i l a r  t r e n d  to  t h e  p r e v i o u s  w e l l  (T.3S. R.6E. 

















Sec. 35ABB1) ( ~ i g u r e  1 4 ) .  A second w e l l  i n  the s e c t i o n  

(Sec.  35BCC1), b u t  i n  t h e  r e g i o n a l  system has  d e c l i n e d  18 

f e e t  o v e r  t h e  l a s t  f i v e  y e a r s  and a lmos t  3 1  f e e t  s i n c e  1 9 6 7  

( F i g u r e  1 5 ) .  Well T.4S. R.3E. Sec.  23CDD1 i s  l o c a t e d  n i n e  

m i l e s  west  of Mountain Home A . F . B .  and over  two m i l e s  f r o m  

t h e  n e a r e s t  p roduc t ion  w e l l .  T h e  w a t e r  l e v e l  h a s  d e c l i n e d  

ove r  f i v e  f e e t  s i n c e  1976 ( ~ i g u r e  1 5 ) .  The hydrograph  shows 

a  s t e a d y  r a t e  of d e c l i n e  wi th  l i t t l e  o r  no r e c h a r g e .  Two 

o b s e r v a t i o n  w e l l s  e a s t  o f  the Mountain Home A.F.B. h a v e  

shown a  s t eady  d e c l i n e  s i n c e  1967 (T.4S. R.5E. Sec. 24AAB1 

and Sec.  25BBC1) ( F i g u r e  1 6 ) .  The wate r  l e v e l s  h a v e  

d e c l i n e d  34 and 27 f e e t ,  r e s p e c t i v e l y .  The pumping l eve l  a t  

w e l l  25BBC1 i n  1975 was approximate ly  400 f e e t  below L.S.D.  

b u t  by 1981, t h e  pumping l e v e l  was below 43-1 f e e t .  W e l l  

T.4S. R.7E. Sec. 9DCCl h a s  d e c l i n e d  a lmos t  n i n e  f e e t  s i n c e  

1967 w h i l e  we l l  T .  5s .  R.4E. Sec.  5CAA1 ove r  the s a m e  p e r i o d  

of time declined 27 fee t  ( ~ i g u r c  17). W c l l  T.56. R.6E. S e c .  

15BCD1 has  d e c l i n e d  f o u r  f e e t  s i n c e  1976 ( F i g u r e  1 7 ) .  

Changes i n  -- t h e  Ground Water Systems 

The ~ f l a n g e  i n  ground w a t e r  l e v e l s  over  a 5 year p e r i o d  

was contoured t o  show t h e  a r e a s  and t h e  amount of d e c l i n e  

(F igu re  18) . The d i f f e r e n c e  between t3e mass measurement 

data collected i n  the f a l l  of 1976 (Young, 1977) and the 

mass measurement d a t a  c o l l e c t e d  i n  t h e  f a l l  of 1981  was used 

f o r  t h e  change map. Wel l s  where d a t a  w e r e  c o l l e c t e d  from the 

s p r i n g  of bo th  y e a r s  were a l s o  used f o r  a l a r g e r  number of 

d a t a  p o i n t s .  A l a r g e  a r e a  s o u t h  of Mountain Home d e c l i n e d  





more tllan five f ee t ,  with two depressions of 35 and 40 f e e t  

inside the -5 foot  contour. The second l a r g e s t  area of 

declines occurred in  the Cinder Cone Butte C.G.W.A. w i t h  

declines of more than 35 fee t  over a large por t ion  of the 

area. Declines of more than 35 f e e t  also occurred west of 

Mountain Home A. F . B . Small areas of decline appeared 

beneath Mountain Home (-20 f e e t )  and northeast of the c i t y  

(-15 f e e t ) .  Declines in  the regional systein have occurred 

i n  areas where i r r iga t ion  development has taken place.  

Declines i n  the perched ground water systein occurred 

mainly i n  the vicini ty  of Mountain Home where l a rge  domestic 

development has occurred (Figure 19) . Declines varied i n  

arnounts from over 50 f e e t  to no decline a t  a l l .  Two small 

areas of decline of over five f e e t  were located south and 

northeast of Mountain Home. 

Declines i n  both the perched and regional ground water 

s y s t e ~ ~ s  are due  lnainly to dcvclopment of the resource, but 

lower amounts of prec ip i ta t ion  i n  the mountains over the 

l a s t  several years have also played a par t .  Table 2 shows 

the annual precipi ta t ion and the departure from normal f o r  

precipi ta t ion s tat ions located a t  Mountain Home, Anderson 

Dam, and H i l l  C i t y .  P r e c i p i t a t i o n  at Mountain Homc for the 

eight years of record shown was  above average fo r  a l l  b u t  one 

year and 14.35 inches above average for  the period l i s t e d .  

precipitation for the s t a t ion  a t  Anderson Dam was above average 

only three times over the same time period, but p rec ip i t a t ion  

for the three wet years w a s  almost equal t o  the lack of precipi-  

tat ion during the remaining f i v e  years. The s t a t i o n  a t  Xi11 



LIMITS OF PERCHED 
SYSTEM AS MAPPED 
BY YOUNG- 1977 

,' 
Figure  19. Chance i n  W a t e r  L e v e l s  i n  the P e r c h e d  A q u i f e r  f r o m  

1976 t o  1981 i n  Feet. 



C i t y  was below average  f o r  a l l  b u t  one yea r  and 1 9 . 2 1  inches  

below average for the period l i s t e d .  Over the last eight- 

y e a r s ,  p r e c i p i t a t i o n  was above average for t h e  Mountain Home 

P l a t e a u  b u t  was probably  near  o r  below average  i n  the mun- 

t a i n s  above t h e  p l a t e a u .  This  would lead  t o  n e a r  o r  below 

ave rage  y i e l d  from Canyon Creek,  R a t t l e s n a k e ,  and  D i t t o  

Creek b a s i n s .  Below average  p r e c i p i t a t i o n  would also affect 

t h e  i n t e r b a s i n  t r a n s f e r  o f  wa te r  from L i t t l e  Camas R e s e r v i o r -  

Tab le  2 .  Annual P r e c i p i t a t i o n  and Depar ture  from Normal - - - - -  
f o r  S t a t i o n s  i n  V i c i n i t y  of Mountain Home 

P l a t e a u  i n  i n c h e s  

Mountain Home Anderson Dam H i l l  City 
Annual Depar- Annual Depar- Annual Depar- 

Date P r e c i p  t u r  e* P r e c i p  t u r e *  P r e c i p  tu re*  

* Departure  from average  annual  p r e c i p i t a t i o n  b a s e d  on p e r i o d  
1941-1970. 



WATER SUPPLY AND USE 

Basin Yie ld  

~ e c h a r g e  t o  the ground water system is from water 

der ived  from precipi ta t ion both within and from outside the 

study area. I m p o r t e d  i r r i g a t i o n  w a t e r  f r o m  L i t t l e  Camas 

~ e s e r v o i r  and the Snake River a re  the out-of -basin components. 

Recharge from within the basin i s  mainly from p r e c i p i t a t i o n  

f a l l i n q  on the higher elevations of t h e  mountainous port ion 

of t h e  basin. This recharge can ei ther  move d i r e c t l y  through 

the volcanic  rocirs from the source area t o  the ground water 

system under the plateau portion of the  area or  e n t e r  stream 

channels flowing out from the h i l l s  onto the p la teau .  The 

w a t e r  i n  the streams i s  e i ther  diverted for  i r r i q a t i o n  o r  

i n f i l t r a t e s  to  the ground water table a s  the streams cross  

the plateau. As a  r e su l t ,  only in  years  of l a rge  runoff 

does surface discharge reach the  Snake River. 

Recharge from prec ip i ta t ion  f a l l i n g  d i r e c t l y  on t h e  

lowlands of the plateau is thought t o  be small due to  the  

low amounts of precipi ta t ion and high p o t e n t i a l  f o r  evapo- 

t ranspirat ion (Young, 1977 and Rawls and o the r s ,  1973 ) . 
Soi l  tnorphological cha rac te r i s t i c s ,  described i n  the s o i l  

survey data for  the plateau area,  also i nd ica te  no s igni -  

f i c a n t  w a t e r  m o v e m e n t  below the root zone (Nne, 1 9 A 2 ) .  Some 

recharge is believed t o  occur on por t ions  of t h e  p la teau  

where precipi ta t ion f a l l s  on rock outcrops.  An es t imate  

of this  quantity was developed from previous estimates made 

f o r  a similar purpose for the Snake P l a i n  aquifer .  Mundorf f 



and others (1964) used a figure of 26 percent of the  annual 

prec ip i ta t ion  on basal t  rock surfaces as Seing recharged t o  

t h a t  aquifer. This same fract ion of the annual precipi ta-  

t ion  was used for th i s  study. Areas of rock outcrop or 

extreme stoniness amount to  about four percent  of the 

plateau area. Recharge from t h i s  source would be about  

4400 acre Eeet per year over the plateau area. 

Water i s  imported in to  the Canyon Creek bas in  for u s e  

by the M u u r i t a i r i  H u ~ w  I r r i g a t i o n  D i s t r i c t  Eruw Little C a r r t a s  

Creek, a t r ibutary of the South Fork Boise River. Flows 

i n  L i t t l e  Camas Creek a re  stored i n  L i t t l e  Camas Reservoir 

(capacity 17,300 acre Eeet) and released in to  the  t r ans -  

basin L i t t l e  Carnas Canal which ca r r i e s  the water into the 

East k-ork of Long Tom creeir. Tyre water then passes ttlrougfi 

Long Tom Reservoir 

creeks form Canyon 

I r r iga t ion  Company 

Mountain Home Feeder 

before joining Syrup Creek. The two 

Creek from which the Mountain Home 

diver ts  t o  i t s  reservoir  through the 

Canal. 

Records of L i t t l e  Camas Canal flow a t  i t s  head were 

kept from 1924-29 and 1932-73. Average annual flow during 

tha t  period was 11,100 acre  f ee t .  Diversions a r e  general ly  

made from A p r i l  or early May thrnilgh mid-September. Canal 

flow records below Tunnel N o .  9 ,  where the water e n t e r s  

Canyon Creek basin, provided a bas is  for determining the 

net import. Based on a corre la t ion  of monthly flows a t  

Tunnel 9 with flows a t  the head, the average net import i s  

about 9500 acre f ee t  per year. 



I n  the southern  p o r t i o n  of t h e  s t u d y  a r e a ,  w a t e r  from 

t h e  S n a k e  River  is pumped up t o  t h e  p l a t e a u .  Approximately 

37,800 a c r e - f t / y r  a r e  d i v e r t e d  f o r  14,653 a c r e s  a t  a n  average 

d i v e r s i o n  r a t e  of 2 . 5 8  a c r e - f t / y r  ( S u t t e r ,  1976) .  

There a r e  very l i t t l e  d a t a  on runof f  of t h e  s t r e d m s  i n  

t h e  s t u d y  a r e a .  Measurements of s e v e r a l  s t r eams  w e r e  made 

f o r  a  few months i n  1917. I n  t h e  March-September p e r i o d  of  

t h a t  y e a r ,  Ra t t l e snake  Creek c a r r i e d  1800  a c r e  f e e t  and 

Canyon Creek 35,7GO acre f ee t ,  9840 acre fcct o f  w h i c h  w a s  

d i v e r t e d  i n t o  t h e  b a s i n  i n  t he  L i t t l e  Camas Canal .  I t  was, 

however, a w e t t e r  t han  normal year  as ev idenced  by t h e  

s o u t h  Fork  of t h e  Boise  River  nea r  Lenox which h a d  annual 

runof f  of 141 p e r c e n t  of normal i n  1917. 

Records Of d i v e r s i o n s  t h r u u y l ~  Lha Mountain I Iome F e e d e r  

Canal p r o v i d e  t h e  b e s t  basis f o r  e s t i m a t i n g  Canyon Creek 

water  y i e l d .  The f e e d e r  cana l  which t r a n s f e r s  Canyon Creek 

water to  Mountain Home Aese rvo i r  and t h e  Mountain Home 

irrigation D i s t r i c t  c a r r i e d  an average  of 2 3 , 2 0 0  acre f e e t  

per yea r  dur ing  a 43 y e a r  d e r i o d  ending i n  1969. From notes  

made by personnel  of t h e  d i s t r i c t ,  it is  e s t i m a t e d  t h a t ,  

i n  a d d i t i o n ,  an  average  of roughly  5300 a c r e  feet p e r  year 

passes the feeder canal headga te s  and is n o t  d i v e r t e d .  Deduc- 

t i n g  t h e  average L i t t l e  Camas Canal  import of 9500 acre feet 

r e s u l t s  i n  a y i e l d  e s t i m a t e  f o r  Canyon C r e e k  02 lY,uuU a c r e  

f e e t  per  Year. 

s i m i l a r  d a t a  are n o t  a v a i l a b l e  for t h e  o t h e r  b a s i n s  

( ~ a t t l e s n a k e  and D i t t o  Creeks and a d j a c e n t  a r e a s  ) . To e s t i m a t e  



t h e i r  y i e l d s ,  a  curve of y i e l d  v e r s u s  mean b a s i n  e l e v a t i o n  

was drawn from ske tchy  d a t a  f o r  nearby watersheds  which,  when 

a p p l i e d  t o  Canyon Creek b a s i n ,  would reproduce t h e  e s t ima ted  

y i e l d  of 19,000 a c r e  f e e t  ( 5 . 1  i n c h e s )  f o r  t h a t  b a s i n .  T h i s  

cu rve  was then used wi th  a r e a  e l e v a t i o n  curves  f o r  the t w o  

b a s i n s  t o  e s t ima te  t h e i r  y i e l d s .  By t h i s  method, R a t t l e s n a k e  

Creek is es t imated  to  y i e l d  an  average  of 3460 a c r e  f e e t  

( 4  i n c h e s )  p e r  yea r  and D i t t o  and a d j a c e n t  a r e a s  3800 a c r e  

f e e t  ( 2 . 9  i nches )  per  yea r .  

Xn October 1981, a  gaging s t a t i o n  was e s t a b l i s h e d  on 

Canyon Creek a t  the F o o t h i l l  Road b r i d g e  ( ~ ~ 2 s .  R.6E. S e c . l \ , S E M W s -  

f l 4 )  E ight  d i s c h a r g e  measurements were made be tween  

October 1981 and March 1982 t o  e s t a b l i s h  t h e  s t a g e - f l o w  

r e l a t i o n s h i p ,  and a s t a f 2  gage was r ead  d a i l y .  Flows ranged 

from about  two c f s  dur ing  t h e  f a l l  t o  400 c f s  i n  February.  

Runoff from October through March t o t a l e d  about  30,000 a c r e  

feet.. During t h i s  p e r i o d  t h e r e  were nn di  v ~ r s i n n s  i n t o  the 

b a s i n  from L i t t l e  Camas Creek. Canyon Creek flow w a s  

d i v e r t e d  t o  Mountain Home Rese rvo i r  u n t i l  J anua ry  18. 

During February when Canyon Creek f lows r a p i d l y  i n c r e a s e d  

i n  response t o  warn w e t  wea ther ,  f low reached the I n t e r s t a t e  

Highway 84 b r idge  and con t inued  through to the Snake River- 

The flow a t  t h e  former U.S. Highway 30 b r i d g e  immediately 

downstream from 1-84 was measured on t h r e e  occasions t o  

determine channel l o s s e s .  



Canvon Creek Discharue i n  CFS 

February 18 

March 11 

April 19 

a t  Foothill. a t  O l d  
Road -- -- U.S. 30 Diversion - Loss 

On February 18 local runoff was entering the stream 

between the two s i t e s ,  but none was occurring on March 11, 

I t  appears tha t  about 6000 acre feet  of Canyon Creek flow 

was recharged to  the y r u u ~ ~ i ~ w a t e r  systems between m i d - F e b r u a r y  

and the  end of March. Between January 19 and mid-February 

about 4000 acre fee t  was recharged from the creek w i t h  small 

amounts occurring i n  the f a l l  and early winter. 

On March 11 roughly half  of the flow a t  the  U.S. 30 

bridge was passing Idaho Highway 67, west of Mountain Home 

A i r  Force Base. Substantial  amounts of addi t ional  recharge 

undoubtedly occurred from Ditto,  Rattlesnake and o ther  small 

creeks which drain the foo th i l l s .  

From notes by personnel of the Mountain Home I r r i g a t i o n  

D i s t r i c t ,  it appears that  some canyon Creek water passes tfle 

diversion works to Nountain Home Reservoir i n  most years. 

Amounts which have occurred i n  early 1982, however, appear 

to be much larger t h a n  at_ any time i n  the past 10 years. 

Available data indicates t h a t  accumulated p rec ip i t a t ion  from 

October through March i n  the general a r e a  was about 145 per- 

cent of normal. 



Based on the  apparent  l o s s e s  t o  ground wa te r  i n  the 

spr ing  of 1 9 8 2 ,  a  rough es t ima te  of t h e  losses  from w a t e r  

passing t h e  d ivers ion  t o  Mountain Home Feeder Canal  was m a d e  

f o r  the  1972 t o  1980 pe r iod ,  Of the  5300 acre  f e e t  per  y e a r ,  

wet year escapement t o  Snake River  is est imated t o  be 1900 

a c r e  f e e t ,  with the  remainder being recharged. 

I r r i g a t e d  Lands 

I r r i g a t e d  land i n  the  study a rea  was determined from 197 5 

maps of i r r i g a t e d  lands  i n  Ada and Elmore Counties; these w e r e  

prepared by the Department of Water Resources and updated by 

Bureau of Reclamation t o  inc lude  1979 acreages.  With the use 

of a e r i a l  photos, t h e  acreage under c u l t i v a t i o n  was a d j u s t e d  

t o  1980 (Figure  2 0 ) .  Appl ica t ions  and permits  f o r  use of 

ground water  on f i l e  w i t h  IDWR were a l s o  determined (Table 3 ) .  

Table 3 .  Developed, Appl ica t ions  f o r ,  and 
Permi t ted  Lands, Mountain Home 

Study Area ( a c r e s )  

Ground Water Permits  (undeveloped, 1980) 

Pending Applicat ions 

D e v e l o p e d  

Canyon Creek 
Canyon Creek (GW suppl .  ) 
Ground Water 
Snake River 

T o t a l  Developed 

Tota l  





U t i l i z i n g  image a n a l y s i s  t echniques  the c r o p  d i s t r i b u t i o n  

was e s t ima ted  f o r  t h e  s tudy  a r e a .  The 1980 c r o p s  on i r r i -  

g a t e d  land  were: row c rops  ( 2 5 . 6 % ) ,  s m a l l  g r a i n s  ( 4 7 . 8 8 ) ,  

a l f a l f a  ( 1 7 . 3 % ) ,  and p a s t u r e  ( 9 . 3 % ) .  The row c r o p s  and smalL 

g r a i n  c l a s s i f i c a t i o n s  were f u r t h e r  d iv ided  based on county 

r eco rds  (1980 Idaho A g r i c u l t u r a l  S t a t i s t i c s )  a s  shown i n  

Table  4 .  

Tab le  4 .  Row Crop and - Small  Gra in  C l a s s i f i c a t i o n  

Row Crops 

Corn 8 .5% 
Beans 24.7% 
Sugar B e e t s  20.2% 
Po ta toes  46.6% 

Small  Gra ins  

Winter Wheat 45.7% 
Spr ing  Wheat, 

Oats, Bar ley  54.38 

The number of a c r e s  p e r  c r o p  type  was Ca lcu l a t ed  by 

m u l t i p l y i n g  t h e  t o t a l  number of a c r e s  i r r i g a t e d  from Canyon 

Creek,  Snake R ive r ,  and ground water  by Yne pe rcen t age  of 

t ha t  crop type  for the s t u d y  area. 

Consumptive I r r i g a t i o n  Requirement 

The number oE a c r e s  p e r  c rop  type  w a s  t h e n  m u l t i p l i e d  

by the average  annua l  consumptive irriyaLion r e q u i r e m e n t  for 

t h a t  c rop  ( S u t t e r  & Corey, 1 9 7 0 ) .  The t o t a l  consumptive 

i r r i g a t i o n  requi rement  was then  determined f o r  l ands  s e rved  

from t h e  t h r e e  sou rces  as Follows: 



Acres 

Canyon Creek (SW) 

Ground Water 

Snake River 

Consumptive 
I r r iga t ion  
Requirement 
( A C - ~ t / ~ r )  

* Includes half of the lands supplied from both Canyon 
Creek and ground water. 

I n  addition to  the above, i r r iga t ion  of approximately 

1500 acres of lawns and gardens i n  Mountain Home and a t  the 

A i r  Rase uses about 2500 acre fee t  per year. 

Water Balance 

The water balance for the study area is shown i n  Table 5 .  

Under 1980 conditions of use, there was a s l igh t  d e f i c i t  of 

supply compared t o  use. 



Table  5. Water Balance f o r  Mountain Home S t u d y  Area,  
1980 Condi t ions  

Source 

Canyon Creek Y i e l d  
Little C a m a s  Creek 

( impor t ed )  
R a t t l e s n a k e  Creek y i e l d  
D i t t o  Creek & 

Adjacent  Areas 
Snake River  Pumping 
P r e c i p i t a t i o n  on P l a t e a u  

~ o c k y  m e a s  

T o t a l  ( rounded ) 
~ u p p l y / ~ s e  ( a c / f t / y r )  

U s e  

Loss t o  Snake River  
U s e  by Crops 
Use by Municipal ,  

A i r  Base I r r i g a t i o n  

Source Less  Use 

Lands i r r i g a t e d  by Canyon Creek wa te r  l i e  n o r t h  and sou th  

of Mountain H o m e  ( F i g u r e  2 0 ) .  Ground water  i r r i g a t e d  l ands  

a r e  mainly i n  the Cinder  Cone B u t t e  Z.G.W.A. and e a s t  and 

west  of Mountain H o m e  A i r  Furce  B a s e  ( ~ i g u r t  2 0 ) .  Ground 

wate r  pe rmi t s  no t  y e t  developed l i e  most ly  i n  t h e  Cinder  Cone 

B u t t e  a r e a  as w e l l  as n o r t h  and sou th  of Mountain 'dome 

( F i g u r e  2 0 ) .  A p p l i c a t i o n s  f o r  qround water  use  a re  s c a t t e r e d  

th roughout  t h e  s t u d y  a r e a ,  but t h e  l a n d s  l i e  mainly nor thwes t  

of the A n  Base. 



I f  the  15,517 acres  of ground water permits not ye t  

developed were i r r i ga t ed  ( ~ i g u r e  20), there  would be an addi- 

t i o n a l  overdraf t  of 27,500 acre  f e e t  per year i n  the  study 

area  or  a t o t a l  overdraf t  of 28,100 ac re  f e e t  per year. If 

ground water appl icat ions  cur ren t ly  pending a r e  approved, 

l L , Z l /  acres  could be developed ( ~ i g u r e  2 0 )  w i t h  an adai- 

t i o n a l  overdraf t  of 19,900 ac re  f e e t  per year o r  a t o t a l  

po t en t i a l  overdraf t  of 48,000 ac re  f e e t  per year. 

REASONABLE PUMPING LEVELS 

No d e f i n i t e  s t a n d a r d s  have been s e t  i n  T d a h n  w h i c h  

f u l l y  define what the appropriate measure of reasonableness 

i s  or  how it w i l l  be applied i n  determining reasonable 

pumping l eve l s .  The s t a t u t e s ,  however, do ind i ca t e  t h a t  

economic fac tors  should a f f e c t  the  measure of reasonableness . 
I t  i s  not the  purpose of t h i s  sec t ion  t o  analyze the  

multitude of fac tors  a f fec t ing  the  de f in i t i on  of reasonable- 

ness. Rather t h i s  sec t ion  w i l l  provide ce r t a in  economic 

information about the study area which is one of the  many 

important inputs t o  any determination of a reasonable 

~ ~ u ~ l ~ p i r ~ y  l e v a 1  . 
Idaho s t a t u t e s  e x p l i c i t l y  recognize two economic fac tors  

which should a f f e c t  reasonableness: (1) protect ing ear ly  

appropriators from water level  decl ine  beyond t h e i r  economic 



capacity to  cont inue  t o  pump, and ( 2 )  ach iev ing  f u l l .  economic 

development of underground water  r e sou rces .  T h e  f o l l o w i n g  

i n f o r m a t i o n  add re s se s  o n l y  t h e  q u e s t i o n  of economic c a p a c i t y  

t o  pump. 

Economic c a p a c i t y  to  pump i s  d i f f e r e n t  f o r  e v e r y  i n d i v i d -  

u a l  even w i t h i n  a  r e l a t i v e l y  narrowly def ined  a r e s  such as  the 

one  under  s tudy;  it is a l s o  c o n s t a n t l y  changing.  Examples 

of  change i n  impor tan t  f a c t o r s  i n f l u e n c i n g  economic c a p a c i t y  

t o  pump a r e  shown i n  F i g u r e s  2 1  and 22. I n c r e a s e s  i n  prices 

p a i d  i n  excess  of p r i c e s  r e c e i v e d  by farmers  l e s s e n  a f a r m e r ' s  

economic capac i ty  t o  pump'. A s  can  b e  seen  i n  F i g u r e  2 1 ,  t h i s  

has been t h e  c a s e  s i n c e  l a t e  1979. The i n c r e a s e d  c o s t  of 

e l e c t r i c i t y  a lone  i n  t h e  Mountain Home a r e a  has had  a  drarna- 

t i c  e f f e c t  on economic c a p a c i t y  t o  pump. I t  i s  evident from 

F i g u r e  22  t h a t  t h e  e l e c t r i c i t y  c o s t  pe r  a c r e  t o  pump from 

200 f e e t  today is t h e  same a s  t h e  c o s t  pe r  acre was i n  1975  

to p u q ~  from 800 feet. 

Table  6 shows a r e p r e s e n t a t i v e  farm budge t  summary for a 

farm w i t h  c e n t e r  p i v o t  s p r i n k l e r  i r r i g a t i o n  i n  t h e  s t u d y  

a r e a .  A l l  c rops ,  e x c e p t  p o t a t o e s ,  show a n e g a t i v e  r e t u r n  

t o  r i sk  and wa te r .  T h i s  v a l u e  r e p r e s e n t s  the amount a v a i l -  

a b l e ,  af"ter all u t h e r  c o s t s  are paid, to pay w e l l ,  motor, pximp 

and e l e c t r i c i t y  c o s t s .  On  a farm wi th  t h e  c r o p  r o t a t i o n  

assumed i n  l i n e  one of Tab le  6 ,  the o v e r a l l  r e t u r n  t o  r i s k  

and water  is $-36.50 p e r  a c r e .  Table  7 i s  i d e n t i c a l  t o  

Table  6 except  t h a t  hand l i n e  s p r i n k l e r s  a r e  assumed to be 

t h e  method of i r r i g a t i o n .  Again,  p o t a t o e s  a r e  t h e  o n l y  
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TABLE 6. Per acre  crop enterpr ise  and farm budget summaries f o r  
Mountain Home area with center pivot  i r r i ga t i on  

Crop 

- 
Alfa l fa  Wheat Barley Potatoes Sugar Beets Dry Beans 

~e r ce n d /  

y ie ld21  

Price ($I?/ 

Total  Revenue ( $ )  

c o s t s  ( $141 

5.5 tons 90 bu. 115 bu. 350 cut. 20 tons 19 cwt. 

Returns to Risk, 
Management & Water I $ ) -55.69 -52.84 -112.53 380.31 -17.86 -68. 15 

Management ( $ )5/ 12.87 14.31 11.85 59.68 28.68 19.24 

Return to Risk & Water ($161 -98.56 -67.15 -124.38 320.64 -46.54 -87.39 

Percentages of crops in the study area. For purpose of th i s  analysis, pasture (8%) i s  
grouped with a l f a l f a ,  and corn s i l age  ( 3 % )  is  grouped with dry beans. 

Elmore County average yields  except potatoes. Potato y i e ld s  i n  the  study a rea  a r e  higher 
than the county average and a r e  assumed t o  be 350 cwt. 

U. S. Water Resources Council current normalized prices f o r  Idaho. 

Include all f ixed and variable production cos t s  except management costs, c o s t s  associated 
with r i s k ,  and fixed and var iable  costs  associated with w e l l s ,  motors, pumps, and electr ic i ty  
f o r  pumping. 

Five percent of total  revenue. 

Per acre revenue available t o  pay well, motor, pump and e l e c t r i c i t y  costs. Assuming a farm crop 
distribution as stated i n  line one &we, farm return to  r i s k  and water is  - $33.36 per  acre. 



TABU3 7. Per a c r e  c rop  e n t e r p r i s e  and farm budget  summaries f o r  
l o u n t a i n  Home a r e a  w i t h  h a d  l i n e  s p r i n k l e r  i r r i g a t i o n  

Crop 

-.- 
A l f a l f a  Wheat Bar ley  Po ta toes  Sugar Bee t s  Dry Beans 

~ e r c e n d  25 37 

y i e l d /  5.5 t o n s  90 bu. 

P r i c e  ($)3/ 46.81 3. 18 

T o t a l  Revenue ( $  ) 257.46 286. 20 

Cos t s  ($)q 333.18 329.07 

Returns  to Risk, 
Management T\ Water ( $ 1  -75. 12 -42.87 

I Management ( $111 12.87 14.31 
'3 
I-J 
I Return  t o  Risk & Water f $161 -88.59 -57. 18 

13 

115 bu. 

2. 06 

236. 90 

3 39.46 

-102.56 

11.85 

-1 15.41 

1 2  

350 cwt. 

3.41 

1193.50 

803.22 

390.28 

59.68 

330.60 

5 

20 t o n s  

28.68 

573.60 

581.49 

-7.89 

2828.68 

-36.57 

8 

19 cwt. 

20. 25 

384.7 5 

442.93 

-58. 18 

19. 24 

-77.42 

Percentages of c rops  ir. t h e  s tudy  area.  For  p u r p x e  of t h i s  ana lys i s ,  p a s t u r e  (8%) i s  
g r c u p d  w i t h  a l f d f a ,  and c o r n  s i l a g e  ( 3 % )  i s  g r o ~ j p d  w i t h  dry beans. 

Elrrore Connty average  y i e l d s  excep t  pota toes .  Pota to  y i e l d s  i n  the s tudy  a r e a  are h i g h e r  
t han  t h e  county average and a r e  assumed to be 350 cwt. 

U. S. Water Resources Council c u r r e n t  normalized prices for Idaho. 

Inc lude  a l l  fixed and v a r i a b l e  product ion  c o s t s  except  management cos ts ,  c o s t s  a s s o c i a t e d  
wi th  r i s k ,  and fixed and v a r i a b l e  c o s t s  a s s o c i a t e d  wi th  w e l l s ,  motors, pumps, and e l e c t r i c i t y  
for pumping. 

Five pe rcen t  of to ta l  revenue. 

Per  a c r e  revenue a v a i l a b l e  t o  pay well,  motor, pump and e l e c t r i c i t y  cos ts .  Assuming a farm crop 
d i s t r i b u t i o n  as s t a t e d  i n  l i n e  one &over farm r e t u r n  t o  risk and water is - $23.33 p e r  acre .  



c r o p  wi th  a p o s i t i v e  r e t u r n  t o  r i s k  and  water and the o v e r a l l  

farm r e t u r n  is  $-26.53 per a c r e .  An example o f  the  budgets 

u t i l i z e d  t o  form summary Tables  6 and 7 i s  shown i n  Table 8 .  

The annual  c o s t  p e r  a c r e  of pumping ground w a t e r  from 

v a r i o u s  depths  i n  t h e  s tudy  a r e a ,  assuming the c r o p  rota- 

t i o n  g iven  i n  Tables  6 and 7 ,  i s  g i v e n  i n  T a b l e  9 .  Values 

g i v e n  i n  column four  o f  t h e  t a b l e  a r e  those which must be 

compared w i t h  a f a r m e r ' s  a b i l i t y  t o  p a y  fo r  i r r i g a t i o n  water. 

1t t h e s e  va lues  exceed a f a r m e r ' s  a b i l i t y  to  pay  a t  a given 

d e p t h  then  t h a t  farmer  is beyond h i s  economic capac i ty  to  

pump. For example, a farmer  growing 1 0 0 %  p o t a t o e s  and using 

c e n t e r  p i v o t  i r r i g a t i o n  would have a n  economic capac i ty  to  

pump froin a t  l e a s t  800 f e e t .  This  r o t a t i o n ,  however, i s  

i n f e a s i b l e  from a t e c h n i c a l  s t a n d p o i n t .  I n  c o n t r a s t ,  a farmer 

growing t h e  c rop  r o t a t i o n  assumed i n  Table  6 has a negative 

r e t u r n  t o  r i s k  and w a t e r  and t h e r e f o r e  does n o t  have t h e  

economic capacity to prmp at a l l -  A n  intensive crnp rotation 

of  50 p e r c e n t  wheat would y i e l d  a r e t u r n  to  risk and  water of 

$126.74 u s i n g  c e n t e r  p i v o t  i r r i g a t i o n .  The pumping cos t s  

a s s o c i a t e d  wi th  t h i s  r o t a t i o n  a r e  g i v e n  i n  Table 10 .  As can 

be seen Erom t h e  t a b l e ,  t h e  ecor~omie capac i ty  to pump of a 

f a r m e r  growing the wheat and potatoes rotation i s  between 

450 and 500 f e e t  below land  s u r f a c e .  

I t  i s  impor tan t  to  r ecogn ize  t h a t  there  are a multitude 

of assumptions i n h e r e n t  i n  any r e p r e s e n t a t i v e  farm budget 

a n a l y s i s  such a s  t h e  ones p r e s e n t e d  above. Any change i n  

assumptions w i l l  l e ad  t o  a d i f f e r e n t  economic capacity to 



Table 8. Farm Budget 

Crop : Pota toes  County : Elmor e 

Opera t ion  o r  I t e m  

-- ------per Acre-------- -- --- 
C o s t s  o r  U n i t  

Ticnes Over Receipts T o t a l  

T o t a l  Revenue 

P o t a t o e s  350.00 C w t  @ 3 . 4 1 / ~ w t  1 1 9 3 . 5 0  

Product ion  Cos t s :  
plow Stubble  (Moldboard) 
D i s c  and Harrow 
Ch i se l  and Mark 
P l a n t i n g  Pota toes  
Seed P o t a t o e s  
~ e r t i l i z i n g  Broadcast  
N 
P205 
K20 
Sp ray ing  Ground Riq 
S encor 
~ u n g i c i d e  ( 2 app l  ' ns ) 
Zinc 
C u l t i v a t i n g  Po ta toes  
Dig & Load Pota toes  
Haul Po ta toes  
S to rage  Putatoes 
[Labor ( inc luded  above) 
Minus: Management ( inc luded  

1 .00  e 
1 .00  @ 
1.00  @ 
1.00 @ 

20.00 C w t  ? 
1.00 @ 

175.00 Unit  @ 
80.00 Unit  @ 
80.00 Unit  @ 

4.00 @ 
1.00 Lb @ 
6.00 P t  @ 
0.00 Unit  @ 
1.00 @ 

350.00 C w t  @ 
350.00 C w t  @ 
350.00 C w t  @ 

above ) 

S u b t o t a l  Product ion Cos t s  
Taxes and Overhead (4 .50% of  P roduc t ion  Cos t s )  

Overhead: I r r i g a t i n g  
Labor C o s t :  Pumping & I r r i g a t i n g  

I n t e r e s t  on Pruc luc t iv i i  Cost 13.00% for 9 months 
Annual TAand Payment 

Total Coats 813.19 

Returns  .to Risk ,  Management & Water 380.31 

Management (5 .00% of T o t a l  Revenue) 59.68 

Returns  to  Risk  & Water 320.64 



TABLE 9 .  Annual Cost of Pumping Ground Water - Idaho 
Power S e r v i c e  Area  a s  of March 1, 1 9 8 2 1 /  

Depth t o  E l e c t r i c i t y  O t h e r  Pumpin 9 Tota l  Cost 
Water  ( f t . )  ~ o s t / ~ c r e (  $1 ~ o s t / ~ c r e (  $)  -/ P e r  Acre(  $) 

L/ Based on a crop d i s t r i b u t i o n  of  258 of a l f a l f a ,  37% wheat, 
1 3 %  b a r l e y ,  1 2 %  p o t a t o e s ,  5% s u g a r  beets and 8% d r y  beans. 
I r r i g a t i o n  e f f i c i e n c y  i s  assumed to be 65% a n d  pump and 
motor  e f f i c i e n c y  i s  s e t  a t  68%. 

2/ I n c l u d e s  f i x e d  and v a r i a b l e  costs a s s o c i a t e d  with wells,  
motor s  and pumps. 



Table 10. Annual C o s t  of Pumping Ground Water - 
Idaho Power Service Area as of March 1, 1982L/ 

Depth t o  E l e c t r i c i t y  Other Pumpin 9 Total Cost 
Water ( f t . )  ~ o s t / ~ c r e (  $) ~ o s t / ~ c r e (  $1 -/ Per Acre(  $) 

l/ Rased on a crop d i s t r i bu t ion  of 50% wheat and 50% po ta toes .  
~ r r i g a t i o n  eff ic iency i s  assumed t o  be 65% and pump and 
motor e f f ic iency  i s  s e t  a t  68%. 

2/ ~ n c l u d e s  fixed and var iable  c o s t s  associated with wells,  
motors and pumps. 



pump. I n  a d d i t i o n ,  w h i l e  t h e  assumptions u t i l i z e d  in t h i s  

a n a l y s i s  a r e  hoped to be r e p r e s e n t a t i v e  of the study a r e a  

as a whole, t h e y  p robab ly  w i l l  not be co r r ec t  when appl ied  

t o  any  i n d i v i d u a l  farrner i n  the a r e a .  Uses of w a t e r  o t h e r  

t h a n  i r r i g a t i o n  have n o t  been c o n s i d e r e d .  

The above a n a l y s i s  o f  economic c a p a c i t y  t o  p u m p  p re sen t s  

r e s u l t s  which a r e  n o t  o p t i m i s t i c  for the f a r m e r s  i n  t h e  

s t u d y  a r e a ,  y e t  f a rmer s  i n  the a r e a  cont inue  t o  pump frola 

deptyls i n  Lhe 450 tu 500 f o o t  range.  I t  is  i n d i c a t e d  t h a t  

3 f a r m e r ' s  economic c a p a c i t y  t o  pump depends on the crop 

u t i l i z e d .  Assuming the mos t  i n t e n s i v e  crop rota- 

t i o n  which y i e l d s  t h e  g r e a t e s t  economic c a p a c i t y  t o  pump, 

i t  has been shown t h a t  f a rmer s '  economic c a p a c i t y  t o  pump 

i n  t n e  s tudy  a r e a  does no t  exceed the 450 t o  500 f o o t  range 

i f  a l l  e lements  of p r o d u c t i o n  r e c e i v e  a re turn .  

CONCLUSIONS 

I. The average  w a t e r  supp ly  for the  s t u d y  area is 

e s t i m a t e d  to he 78,000 acre f e e t  per year-  

2 .  Flood runof £ to  Snake River  and  consumptive use by 

i r r i g a t e d  c rops  and m u n i c i p a l  u se s  was e s t i m a t e d  t o  be 

78,600 a c r e  f e e t  p e r  y e a r .  

3. A t  t h e  1980 l e v e l  of deve lopment ,  t h e r e  i s  an over- 

d r a f t  of about  600 a c r e  Eeet  per y e a r .  A t  t h a t  time, there 



were 1 5 , 5 1 7  acres of undeveloped land f o r  which permits to 

u s e  ground Maker had heen i s sued .  When these  lands h a v e  

b e e n  developed, t o t a l  o v e r d r a f t  w i l l  be about 28,100 a c r e -  

f e e t  per year.  Appl ica t ions  fo r  use of ground water on 

Desert  Land Entry land and ground water a p p l i c a t i o n s  

c a r r e n t l y  pending t o t a l  11,217 a c r e s .  I f  these  permits and 

a p p l i c a t i o n s  f o r  use of ground water were developed, a n  

a d d i t i o n a l  19,900 a c r e  f e e t  per  year  would be consumptively 

used with a  t o t a l  o v e r d r a f t  of about 48,000 a c r e  fee t  per 

year .  

4. There a r e  two a q u i f e r s  i n  the  s tudy a rea  which 

s u p p l y  g r o u n d  d a t e r  fo r  domes t i c ,  municipal, and i r r i g a t i o n  

usage. The shal-low perched sys tein, composed of sediments ,  

is  mainly used f o r  domestic and small  i r r i g a t i o n  purposes.  

The regional  system, composed of basalts and sediments, i s  

used f o r  municipal and l a r g e  s c a l e  i r r i g a t i o n .  In  the 

s o u t h e a s t  por t ion  02 tl?e study u e a ,  ground w a t e r  f l o w  i s  

towards t h e  south while i n  t h e  northwest p o r t i o n ,  the f l o w  

i s  towards the west. 

5 .  G r o u n d  water l e v e l s  i n  both  t h e  perched and r e g i o n a l  

system have shown dec l ines .  Declines varied from l e s s  than 

one foot  t o  more than 55 tee t .  TBis  is due L o  over develop- 

ment of the  resource and l e s s  Elan averdye p r e c i p i t a t i o n  for 

t h e  p a s t  four t o  f i v e  years  i n  t h e  mountains. Water l eve l  

r i scs  o f  approximately t-wo f e e t  have occurred during the 

p a s t  f i v e  years i n  two o r  t h r e e  l i m i t e d  a reas .  



6 .  The r e a s o n a b l e  pumping l e v e l  i n  the M o u n t a i n  Home 

a r e a  i s  e s t i m a t e d  t o  be  a p p r o x i m a t e l y  450 t o  500 f ee t  below 

l a n d  s u r f a c e .  

RECOMMENDATIONS 

B a s e d  upon the c o n c l u s i o n s  drawn, it i s  recommended tliat: 

1. The a r e a  e a s t  o f  t h e  a d m i n i s t r a t i v e  boundary  between 

B a s i n s  61 and 63,  n o r t h  o f  t h e  Snake River Canyon Xim, south 

a n d  w e s t  of  t h e  s t u d y  area b o u n d a r i e s  be d e s i g n a t e d  as e i t h e r  

a Ground Water  Management Area p u r s u a n t  t o  Section 42-233b, 

Idaho Code, or as a Critical Ground W a L e r  A r e a  p u r s u a n t  t o  -- 

S e c t i o n s  42-226 and  42-233a, I d a h o  Code.  The Suggested 

b o u n d a r i e s  a r e  shown on F i g u r e  23.  

2 .  Data  c o l l e c t i o n  i n  t h e  C i n d e r  Cone B u t t e  C.G.W.A. 

a n d  t h e  expanded a r e a  s h o u l d  c o n t i n u e .  Measurements a t  tl1e 

s t a f f  gage on Canyon Creek s h o u l d  be c o n t i n u e d  and trans- 

b a s i n  d i v e r s i o n s  f rom L i t t l e  Camas C r e e k  s h o u l d  a l s o  be 

measured.  Ground w a t e r  l e v e l s  s h o u l d  be m o n i t o r e d  bi- 

month ly  or q u a r t e r l y  a t  t h e  1 5  w e l l s  i n d i c a t e d  i n  F i y u r e  6 ,  

i n  a d d i t i o n  t o  t h e  U . S . G . S .  o b s e r v a t i o n  well. n e t w o r k ,  to 

o b s e r v e  w a t z r  level s fLuc tua t ions  a f t e r  c l o s u r e  oE the basin. 

3. Management p r a c t i c e s  s h o u l d  be i n i t i a t e d  t o  correct  

t i l e  imbalance between r e c h a r g e  a n d  v ~ i t h d r a w a l s  which has begun 

a n d  #ill i n c r e a s e  as d e v e l o p m e n t  c o n t i n u e s  u n d e r  permits 



a l r sady  i s sued .  

4. Future wells d r i l l e d  through the percile~l system i n  

the  des ignated area should be constructed t o  case  o u t  any 

perched ground water. 

5. f end ing  applications for u s e  o f  ground water i n  the 

designated area should be not be issued a t  t h i s  t ime.  
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